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[0,’9] - interval. The solution for Ve is represented graphically. 1In .

general, it has been found that: 1) if a discontinuity is missing in the
origin (x=0, y=0), it may occur at a distanoce x, (prorortional to 1/u)

from the origin; 2) a discontinuity in the origin will be blurred acoording
to 19« 2Y6x and will reach a width of 1/Re at a distance xy =28/ (av )2

~ This blarring of the front occurs only if the quantity 1/Re represents
a stationary front width; 3) the amplitude at a distance x2~Re/M 18 not

2 function of the initial ‘amplitude and the procens of wave propagation in
the range x)x2 can be described by linear magnetohydrodynamic equations.
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Ye. P, Sirotina and 8. I. Syrovatskiy (Ref. 6: 2hETF, 39, 746, 1960) are
mentioned. There are 2 figures and 9 references: 7 Soviet and 2 non-
Soviet. The two references to English-language publications read as
follows: Ref., 1: D, Bazer, Astro phys. J., 128, 686, 1958; Ref. 2:

P. Lax, Comm. Pure Appl., Math., 10, 537, 1457.

ASSOCIATION: Moskovskiy goaudaratvennyy universitet (Moscow State
University) '

SUBMITTED: March 8, 1961
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~ KHOKHLOV, R. V.

"An approach in non-linear acoustic”

report submitied for the Lth Intl. Congress of A
Copenhagen,” Denmark, 21-28 Aug 1962 coustics,

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



SE:

£915%

09/17/2001

PRZPIn TN T T

CIA-RDP86-00513R000722130009-7

AL R AT RN A VR Y AT VL

"APPROVED FOR RELEA

#

I VISR S SITHEE

S | 8/ 167/é'207ggo/004/oo7/o1o

44 47200 ; B108/B102

AUTHORS : Naugol'nykh, K. 4., Soluyan, S. I.,. Khokhlov, R. V.
<

TITLE: Cylindrical waves 6f finite amplitude in a dissipative
medium

PERIODICAL: Moscow. Universitet, Vestnik., Seriya III. Fizika,
astronomiya, no. 4, 1962, 65 - 71 : f’

TEXT: The propagation of cylindrical waves in a viscous, heat conducting

medium is examined through approximation techniques, Starting from the

usual equations of motion, continuity, and state the solutions are got by

two different methods: that of Krylov and Bogolyubov (Asimptoticheskiye

metody v teorii nelineynykh kolebaniy (Asymptotic methods in the theory of

nonlinear oscillations), GITTL, M., 1955) for slight distortion of the

wave (small Reynolds number) and that proposed by Soluyan and Khokhlov

("Vestn. Mdosk. un~-ta", ser, fiz., astronomii, no. 3, 532 - 61, 1961) for

large Reynolds numbers. Calculations are restriocted to second order

terms. The formation and "resorption" of shook wave fronts is exanined,

A divergent wave wi‘h a sinusoidal profile will, after a definite distance,

“turn into a sawtooth wave which then collapses and again forms a sinusoidal
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Cylindrical waves of finite.,. _ B108/B102

e
5

‘wave, This distance is determined by the séeo‘ific heat of the medium and
the velocity of sound therein as well as by the frequency and the radius v
of the cylindrical emitter. A oconvergent wave will always turn into a

Sawtooth wave, whether the Reynolds number be large or small. There are
3 Tigures., - o . X

ASSOCTATION: Kafedra teorii kolebaniy (Department for the Tizeory of
Oscillations) -

SUBMITTEI't  Desexbox 18, 1961
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AUTHORS: Pogorelova, E. V., Khokhlov, R. V,

'TITLEs © Nonlinear thedry of a parametric travol_ing-wave amplifior

PERIODICAL: Moscow. Universitet. Vestnik. Seriya III. Fizika,
~ astronomiya, no. 5, 1962, 62 - 69 a .

amplifier are analyzed theoretically in continuation of an earlier study
(Khokhlov, Radiotekhniks i elektronika, VI, no. 7, 116, 1961) vhere the
fact that the waves propaguted in the accelerator tube can be out of
phase was taken into consideration. The study ralates to the propagation

of three waves having the phase vel_ocit’iea Uyy Uy ui, and the frequencies
@y Woy wj. The difference in 'th.e phase velocity is characterized by the

. VTEXT: The nonlinear processes %hat b}:cur in a paiametrio traveling-wave /_i/

. 1 1 1 1y
_parameter lal = lwz(u -3 )+ w1(u2 - u1)l, where w, + 0, - @y Con=

3 2

sequently the interaction betwe_en the waves decreases, and at sufficiently
. high latit disappears, allowing the waves propagate independently of each
pther. At any |al, both of ‘the possibleé combinations of the signal wave withi load wave

Card 1/3
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. and pumping wave are conasérved in the partial phase velocities, the propa-'zi’[,
gation being unchanged. The maximum amplification and the period of . J
spatial beat decrease as (4] increases. If the attenuation in the systeam

is taken into account, the processes are different. If the attenuation
fdactor is approximately equual for all three frequencies, an attenuation

beat will occur whose frequency depende on the parameter of ngnlinearity
12(131/30/2, and en the attenuation factor 5. v12/{i1 + vg/(l3 = vio/8, + V%O"-ﬁ}

whare Yi0 and v30 are the voltage amplitudes of signal and punping wave .
" at the input of the system, (51 + (12 - (L3 +4; C w 00(1 +79v)e If all three L
waves are strongly attenuated (8)42@3}130/2) then the period of beat may .

increase rapidly: the second or even the first "periog" may become
infinite. If 33» 8, = 829_-'?,3}»'3’0/2 and if the pumping wave is much

attenuated, then the signal and the load waves are amplified in the section
which begina at a distance of 1/45‘5 from the amplifier input. Both waves

reach their maxipa along this section. The héighta of the maxima depend
on the attenuation faotors of the two waves and on f51v30/85 and F2v30/35. .

Card 2/3
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Nonlinear theory of a parametric... B102/B108

The heights of the maxine are directly proportional to ﬂJ and ﬂz’ inveréely '
proportional to 81 and 32. At distances from the input that are large ‘

‘relatively to 1/33, the signal and load waves do not interact in first

approximation, and are attenuated according to their § -values. The

b'pumping wave "supported" by these waves has an amplitude of
. Vg = Qg5v1v2/283. There are 6 figures. - oo ‘ T

VT

Oscillations)

SUBMITTED:  February 20, 1962
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E192/E382 e
'AUTHORS:  Akhmanov, S.A. and Khokhlov, R.V.
) ) e ———b .
TITLE: Trigger properties of nonlinear waveguide systems

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy,
Radiofizika, v. 5, no. &4, 1962, 742 - 746

TEXT: - : . Nonlinear waveguide systems
possess switching properties which make it possible to design

suitable spatial analogues of dynamic’switching circuits with

lumped parameters (such as amplitude, phase or frequency- : {
.modulated trigger circuits). The situation is illustrated by \/
considering a line with a nonlinearly distributed capacitance Ve

which is simultaneously,excited at the input erid with a
pump-signal frequency (i)H = 20 and a signal 'u)c = W . The

line is described by the following differential equation:

2 2 ¢
oV i oGV o
— - EL; - L —=0 . (1)
\az at -l,. at »
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Trigger properties of ... 'E192/E382: ,
; : ' ¢ T
. where V is the voltage: in the line, ‘
o L is the distributed inductance,
Q is the charge, )
G 1s the conductivity,
z 1is the length, and /
t is time. - ‘ -

The solution of Eq. (1) can be assumed to be in ‘the form:
» Vv = Vl(ez)sintpt j‘Blz + @l(szﬁ + VHai§[2wt —.ng} (2)
where € is a small parameter, while P, and Bz are wave
numbers. If Q is assumed to be in the form:

alv) = cv + pv2 | - (3)

and _the methoé'of slo\;iy changing amplitudes .is appliéd to
Eq. (1), the simplified amplitude and phase equations for the
signal are in’ the form: - .

5«2—— + -m, H‘COB 2¢ IVI = 0 (4)

Card 2/4
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Trigger properties of .... E192/E382
30 . . o : -
— + A m Vi8in(2¢) = 0 o (5)
= . NN . L. .

" where m = Ldbuw/4, & = LGu/ﬁ, and u is the phase velocity

‘of the signal wave. Eqs. (4) and (5) areianalogous to the well-.
" known simplified equations describing the variation in time of the

amplitude and phase of the oscillations excited parametrically Q/ -

in a linear resonator (sge, for example, Hef. 4, L.I. Mandel'-
shtam, N.D. Papaleksi, ZhTF, 3, 5, 1934 and Hef. S. S.A. ,
-Akhmanov, Izv. vyssh. uch. zav, - Radiofizika, &, 769, 1961).
The parameter £ in Eqs. (4) and (5) represents the attenuation
and it is shown that the waves increase exponentially if:

\/ 2.2 2
A< movH - _6

" The period Tl occupied by one bit of iﬁformation in ‘such -'\f“-
a system is expressed by: : :
3 : : T, =~ 1/20 . : (9)

" Card 3/4 . :
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A similar s\vitching system cani be
ar ' also based on a line
conduct1v1ty_1s a function of voltage of the type: vhose
2

G(V) = 6 -6,V . G,V o : (11).

B2l Y

ASSOCIATION: Moskovskiy goaudarstvennyby universitet
(Moscow State University) '

SUBMITTED: December 20, 1961

™~
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AKEMAROV, s.A.;Jmomon,.x.v. |

~ Space-time annlogioa 1n the theory of aystena with variable para~
meters, Radiotekh‘ i c»loktron. . no.8:1453-1455 Ag - '62,
(MIRA 15:8)
1. Fiuohwkiy fakul'tat Haakovskogo goaudaratvonnogo universiteta
N.V Iuomonoaova. L
(Automtic oontrol) (Electronice)
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B125/B102
AY 1200 (WY, 1197,1327) »
AUTHORS ; Polyakova, A, L., Soluyan, S. I., Khokxhlov, R. V.
TITLE: ~ Propagation of Tinite interferences in a relaxing medium

PERIODICAL: = Akusticheskiy zhurnal, v. 8, no. 1, 1962, 107 - 112

TEXT: The generalized eguations of gas dynamics for relaxing media
derived for steady state flows are valid in the case of small Mach
numbers and low cnergy dispersion in the medium. MNotion in relaxing
media is completely described by the continuity equation, the equation of
state p = p(Q,S,&) (1) and the reaction equation dg/dt = -(E - §°)/1

- where p denotes the pressure,'Q the densify, S the entropy, 1 the
relaxation time, a parameter which characterizes the internal state of
the substance and §° the equilibrium value off . The values of v/c,

(Q‘ Qo)/Qola“d (E - EO)/EO (5) and m = (éi - ci)/ci are in the order of

p since the studies are limited to media with a small velocity of sound
dispersion. The present problem can be treated either in Euler or

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"
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Lagrange's variables. The system of equétiona congisting of
' d dp AL a4 apy
FT [c°°+(6p')l. ]d‘ +-—[p-—-p,-—c:p _"’(W)LP']=0 ()

ard the cont:nulty equation ¢ = ¢ (aa/ax) (10), (av/ot) - (1/Q )(9p/0a)=0

-+-(11)-describes the propagation of interferences nf finite amplitudes in a -
relaxing medium. After vnrioun substitutiona the oystenm is reduced to

equation ;/%// i
8 au mra'v av LY
»*"ax W "i'*‘" ol oy) =0 (14). ‘

Its general form cannot be integrated. 'I‘he coordinate of a fixed particle
belonging to the medium in equilibrium is used as a Lagrange coordinate a.
In Euler's coordinates the pressure can be eliminated and the continuity
equation: and equation of motion in a second approximation read as follows:

e RE Ao E )

P a-D5 -5 HEAE S (o

Card 2/5
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Propagation of finite... ' B125/B102
guitable substitutions change it to . o .
o s o0 Bx o
‘ P F;' oy  2pocet P! (20).

The relation v/co = Q'/Qo of the linear acoustics is extended by

quadratic terms and terms governed by internal degreee of freedom which
are proportional to ae/ay. (20) and the reaction equation
1(d€/dy) +-§= -mqocov]B (21) written in the new coordinates z = ux,

y=t - x/co completely deacribe the propagation of interferences of

v
finite amplitudes in a relaxing medium. v(y) is shown in Fig. 1: a) the ‘/k
case k :»1 corresponds to relatively weak nonlinear effects, b) At k>1
the shape of the shock wave becomes unsymmetrically with respect to the
center level, c) at k >1 v(y) becomes theoretically ambiguous; this
corresponds to a nonsteady real function, . The compression jump can be
described with a parameter which is proportional ‘4o the shear viscosity

. 2 me
parameter & by Q'-d—-‘zl- + (v + -2—5-9- + -%) %-;- + {‘; (v2 - vi) (25). Substituting
dy o

L
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Propagation of finite... © B125/B102

w = dv/dy gives for the trajectories on the phase plane

dw 1w + A IR TV - (2 - v3). A V.G is thanked for the

dv - 5 Vs w5 (v - v ) « V. Gaponov is thanked for the
suggestion._ There are 2 figures and 6 references: 5 Soviet and 1 non- y/f/
Soviet. The reference to the English-language publication reads as .'=. "o, .1

follows: J. S. Mendousse, Nonlinear dissipative distortion of progressive
sound waves at moderate amplitude, J. Acoust. Soc. America, 1953, 25, 1,

51 - 540

" ASSOCIATION: Akusticheskiy institut:AN SSSR lfoskva (Acoustics Institute
of the AS USSR Moscow); Moskovskiy gosudarstvennyy
universitet (Moscow State University)

SUBMITTED : May 17, 1961

.
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_ :AUTHORS: Soluyan, S. I., Khokhlov, R. V.

TITLE: Acoustic waves of ﬁnite _amf:litude in a medimm with relaxstion
PERIODICAL: Akusticheskiy zhurnal, v. 8, no. 2, 1962, 220 - 2217 |
: .T:.XTz Yith small Mach numbers and low energy dissipation the propagation

of acoustic waves in a rela*'ing medium can be described approximately by
the following system:

’

‘e au“umw \//[}

oz 'CoTv'«"*—y “Zpeeet 0&!" (1)
+ E mpoCu v‘ . (2) . v— RIS
For wi1<<1 the dlspersion lossea can be negleoted and the system is B o
reduced to av/dz - (s/co)vav/ay = 0, Qy = tro sin(v/vo) - g-(u_;z_ (v/vo) is
v 2 :
, o 4
‘the solution of this equation under the boundary conditions z = O,
Vo= vosinmy. This solution describes the distortion of the sinusoidal

Card 1/3
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Acoustic waves of finite... B104/B138 |

waves until discontinuities have formed. A discontinuity, e.g., is formed
at 244 24 is determined from the relation guv 21/00 = 1. The solutions of

the system (1) - (2) in the region i >1 is obtained from the tranaformed
system

R A e e . HO)

S e A

28

v=_(i__,_:£_ﬁ)_( -w_;—{-nth ) (13)

.ot

where N E 0 (14)

R ello”
" for the dimensionless width of the front. Egr relaxing media Re is
analogous to the Reynolds number: Re @ M/o&'rnn. It follows from (13) and
- (14) that 8~ sufficiently large z distunces, under the condition

v z4/c ol4gRe, the waves are again einusoidal in first approximation.
The amplitude is then v = v /aRe and, at ltsrge Reynolds numbers, it is in-
Card 2/3
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Acoustic waves of finite... . . B104/B138

dépendent of the initial amplitude. The; propagation of acoustic waves is
elso studied for 0Cwr e, There are 3 figures, :

ASSOCIATION: Kafedra teorii kolebaniy Hoskovskogo gosudarstvennogo univer-
siteta (Department of Theory of Vibrations of the Moscow
State University) , /A

SUBMITTED: June 4, 1961 : . S
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NAUGOL'NYKH, K.Aoj SOLUYAN, S,I.; KHOKHLOV, R.V.

—w\m—- N
Cylindrical waves of {inite amplitude in a dissipative medium,
Veat. Mosk.un.Ser.3:Fis,astron, 17 no.4:65-71 Jl-Ag '62,
' . : » (MIRA 15:9)
1. Kafedra teorii kolebaniy Moskovskogo universiteta,
- {Sound waves)
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POGOREI.DV& E.V.; KHOKHIOV, R.V.
___/_‘_\

Nonlinear theory of a tnvalinrwuve parametric mplu'ier. o -
Vent. Mosk, un.,Ser.B Fiz., ustr. 17 no.5: 62-69 5-0 '&. (MIR& 15:10)

1 Wedra tacrii lmlshaniy Moakovakogn univereitetl. .
;(Pnrmatric mplitiers) :
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, o . B102/B104 ;
J4.3200 _ — , L
AUTHORS: Akhmanov, S. A., Khokhlov, R. V. i
“PITLE: A poséibility» of 1ight wave amplification , :

‘PERIODICAL: Zhurngl eksperimental'noy i teoretioheskoy fizikl, Ve 43,
. no. 1(7), 1962, 351-353 FERIRE o e

e 201 e e g ¢ i

L mEXT: Light waves- may be genarated and e.mplified in’ optioal traneparent
" erystdls where the polarization is a nonlinear function of the field !
-strength E of the propagating wave. Here it is shown that if this ;
function is quadratic a parametric amplification of traveling light ’

.waves may occur. ng medium considered is assumed tp be semiinfinite, v
siaith

] (t X, @) 3 s.». e,, (OX + m [¢l(~.l—h.s)+ e-«-.:-a.x)n

re‘

(2),

x being the normal tQ its surface plana. In this medium waves with the
frequencles w, and 012 are prOpaeated, their oomponents are E =E; H H

with wave vectors cuiting the x—axis at angles 91 and 92 The electrlc

poxa (13
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A possibility of 1light wave amplification B102/B10

field in the médium is described by

';rg;? g‘;w. D=k, (3)
’ - ) o
and. the total field 4s o =7
5 E, ) exp [ (m,t-k,r))+£, (x) exp {-—i(m.l-—k,r)} +x c,, -
. ==w:c"Veo(m) _ (4).
"It '1+a pl y k1+k2=k apl.’ dlffergntlal equations can be derived for :

determnlng the spatial amplitudes E1 2' Since the modulation
coefflclent m is small (~1O -10 5), a°E, /dxz« kidEi/dx and

'ds. imky o 9B tmky o
&= zcose"‘*' T Twe B (6)

(”'t =m (ﬂl))

4’51; mymokiky E
"~ Lcos by cond 1
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) S
’ 3/056,/62,/043 /001 /054 /056
A posaibility of llght wave amplifioation B102/B104

Thus, in this medium waves, may grow exponentially ‘with a growt‘h factor

1/2

a ffi m1m2k1k2/coa e1oos 8 ] « Ifforx =0 E1 » Eo and E2 = 0,

| s

&-&muf ' . S H
Ey=- lE.,Vm.k, cose,lm,k, 080y h ax, _ (7).

p

- If Jﬁnaé =l n(u0,>n(2w) This amplification mechanism may be used.in.

* There is 1 figure. ] .

- designing coherent optical generators with a reasonable efficiency. R L’f/;

ASSOCIATIO}{:' Moskovskiy gosudaretvannyy univeraitet (Moscow State
University)

 SUBMITTED:  May 29, 1962 v
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IL'INOVA, T.M.; KHOKHLOV, R.V,

Wave prSZS’;‘;‘é'?‘TS 1inss with shunting nonlinear resistances,
Radiotekh. 1 elektron, 8 no.12:2006-2015 D '63. (MIRA 16:12)

1, Kafedra teorii kolebaniy Fizicheskogo fakul'teta Moskovskogo -
_ gosudarstvennogo universiteta im. M.V,Lomonosova,
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| 9/04763/009/001 /010/026
B166

' B104
AUTHORS ; ' Naugol 'nykh, K. A.', Soluyan, 8. I., Khokhlov,; R. V.
TITLE: Spherioal waves of finite amplitude in a viscous heat-

conduoting liquid
PERIODICAL: Akusticheskiy gzhurnal, v. 9, no. 1, 1963, 54-60
TEXT: In the atudi_os of N. M. McLachlan and A. L. Meyers (Proc. Phys. Soc¢.;

1935, 47, 644-656) and K. A. Faugol'nykh (Akuet. zh., 1959, 5, 1, 80-84)
non-linear distortion of the shape of spherioal waves during propagation isg

- described by a gradual growth of the high-frequency components of the waves

' with the equation of continuity

which have initially been monochromatic. At great distances from the emifter
these solutions do not hold. 8tarting with the equation of motion :

oy, W\ dp { Py 2 _ , (1),
P(W'*‘”W)""“"E?'*"’[T ar "'7r"]- o

o o . : (2
v reg+2ioo

Card 1/2
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s/o4j/65/oo9/bo1/oao/626
B

. Spherical waves of finite ... " B104/B186

~and with the equation of state o .
P=pettp—p)+ 15 B o p, (3),
F=Pere z :

the propagation of conv-erg’ent"and divergent spherical waves in a non-linear
viscous and heat-conducting medium is atudied. Here v, ¢, p, r and ¢ are -

symbols commonly used in gasdynamics, b = %TL + f "“(1/bv.' ?/ép)HYL and

[4
’ ef are the coefficients of -shear and volume viscosity, x ia the heat o
onduction coefficient, Y = op/cv. ‘The equations are solved by means of .an

approximation mgthod aesuming 1/kr to be a.amall parameter. k is the wave

numhier, r the radiug of the sphere. By means of the approximate solutions,
the formation and the resorption of the wave fronts are studied and it is

. shown that the problem studied ig equivalent to the problem of propagation
‘¢l plane waves in a medium in which viscoseity varies exponentially.  There
are 3 figures. . ' -
ASSOCIATION: Akusticheskiy institut AN 8SSR, Moakva (Acoustiocs Institute

AS USSR, Moscow
SUBNITTED December 11, 1961
Cavd, 2/2 o St
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| 8/00L6/63/005/002 /0152 /0197 +
! AUTHORSs Naugol'nyikh, Ke Ae (Mosoow); ‘Sol\vm, 8. I, (Mosoow); Xhokhlov, B. V., i
: (Moscow) o . o e

@ ma o et @ Tt = ek bt s e dan Y e

ACCESSTON MRy AP300020 ,

-. i TITLE: Nonlinear interaction of sowd waves in an ebsorbing medium f
o z SOURCE:  Akustichesidy shurnal, v. 9, no, 2, 1963, 192-197
‘ TORPIC TAGS: nonlinear interaction, sound wave, absorbingnedinm,high freqﬁanéy

| wave, spectral maximum, amplitude mcdulated wave, hydrodynamic medium, Reynolds
.t number, spherical wave, cylindrical wave -

., ABSTRACT: The authors study nonlinear interastion of sound waves in a visoous, . f

1"+ heat~conducting medium. They investigate the case where waves of various -
N | frequencins, arising as a result of interaction, weakly decaying, may exceed in

=" "intensity the original high-frequency waves, which leads to displacement of the ' _
i) spectral maximum of the process in the region of low frequencies. They show that !
i with propagation of an amplitude-modulated wave in a' nonlinear i

-

-

S
1 . .
S A .

,. hydrodynamic
- | medium, detection of a signal is realized, They study the problem for both small

- Vg_qud "1/2
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AKHMANOV, S.A.; KOVRIGIN, A.I.; KHOKHLOV, R,V.; CHUNAYEV, O.N,

Length of coherent interaction of light waves in a nonlinear
medium, Zhur, eksp, 1 teor. fiz. 45 no.5:1336-1343 N 163,
: ~ ’ (MIRA 17:1)

1. Moskovskiy gosudarstvennyy univerasitet,
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. ag for professors, aspirants, and seanior students at physics and physicotechnical

A MOROGRATR R
| Adbmaclby; 85 -A. ; Knokhlov, R. Ve

TN

_Préﬁﬂifin"nmnnear optics; electromagnetic wvaves in nonlinear dispersing mediums;

' for 1962-to 1963 (Problemy nelineynoy optiki; elektromagnitnyye volny v nelineynykh
‘dispergiruyushchikh sredakh; 1962-1963) Moscow, 64. 0294 p. 11lus., biblio. Errata
i g4} tnserted. 1,500 copies printed.. (At heud of title: Itogl nauld. Akademiya
! pauk BS5R. Institut nauchnoy informatsii)

i ; . .
;’M"ﬂw: optic transmission, optic material, electromagnetic wave, optic

| dispersion > }
% AXD COVERAGE: This book describes the principles of nonlinear dptics of ’
tritidborent dispersive media and discusses the present state of nonlinear opties. It
i cbntains & bibliography of 257 vorks published up to July 1963. The book is intended
| £ sclentific workers and engineers in the field of optics and radiophysics, as well

| depdrtmenta. The muthors thank V. G. Dmitriyev in collaboration with whom resesrch
 vil¥ carried out and the results used in Ch. Il and Ch. IV, V. I. Zharikov for help-
ing to write Ch. V, A. I. Kovrigin for his useful discussion of problems in experi-

- mental ponlinesr optics, T. M. I1l'inova and O. N. Chunayev for putting the manuscript
| ' |: in shape, Prof. 8. M« Rytov for his interest in this work and for his discussions,

"| As M. Prokhorov, Corresponding Member AN SSSR, for comstructive criticism of the manud
script, Fo V. Bunikin and V. P. 8ilin for their valuable comments, Y. L. Klimontovick |
(scientific editor) for writing parts 5, 6, and 8.2 of Ch. I and part 7 of Ch. I, and
'.‘ - " ' l.\l- T -l - : " ': ot ' "' ) '. . o ’
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8/0040/64,/028 /003 /05570563 I
B |AUTHORS:  Anstmov, V. V. (Mosoow); Khokhilov, R, V, (Hosoow) ' o

IPITLEY Shook vaves forned by vistous gas flow about thin rofiles
' |SOURGEs Prikladnaya matematika 1-mekhanika, v, 28, no. 3, 1964, 557-563

|TOPIG TAGSs - shook wave, viscous gas {low, thin pfofile » weak viscosity, wave

paramoter, quasilinear parabolic equation, condensation Jump, wave front, pointed
- {profile : . : : .

6=--§-v

e e v e g

- {ABSTRACTi Tho authors reduce the problem of a plane steady-state suporsonic flow' |-
about a thin profile to Lthe_solution of a quasilinear parabolic equation ) S
' S e RN . ) M My A1) b

L ErmEen ooty T M)
~jundor the following asaumptions.w The (;vna‘hna" woak viscosity, and tha arising
~ jshock waves have small intensity, Also, the charactoristics of the flow are not c
- {only funotions of tho wave parameter T = x = my but also weakly dopend on one of
|the coordinates, = In the approximation they use, they are able to compose a complete .
.|ploturs of the bohavior of the shock wave at any distancos from the profile. The P
intora;tion of the shook wave with a wave of vacuum has an essential effect on ; {
cjCd 1/2 - A ' = !
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13

/" |the dissipation of the front of the shock wave,
; {the width of the front of the Jump of condensati

The authors show (by estimating A
on on the basia of the parabolic

. ij'
!
L
'tg.:.
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.« |equation) that before the front of the shock wave contacts the wave of vacuum ; “
-~ {1ts width is almost constant, When interaction of the waves occurs, the front .
—|begine to spread, proportionai to the square root of the distance from the profile, ;© |
} * jand the position of the shock wavs also chenges, while its rectilinearity ia viola= ! | e
j ~tted. The authors reduce this problem, in certain cases, to gimplified equations: L
2 [1inear o B amamae 2 - T 1 -1
: ; ) S ._'.‘_oa“ . C (2) .
) . / E.‘..‘-._‘;.L.". M_.Q_.._@.:*L“'M-'J ’ R
and quasilinear ' T : >y : SR
i - e _WYEEOL T 0|
- |Limits of applicability of these equations are indica';ted;'-? *The authors are grate- s
i (ful to Kh, A, Rakhmatulin, M. D, Lady*zhenskiy and V, A, Yeroshin for their- 1 n
. {valuable d:l.scuas:lona.'{ Orig, art, has: 6 figures and 47 formlas. e e o A -
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_ ACCESSION NR: AP4019220 - T 5/0056/64/046/002/0555,/0559

' AUTHORS: Platonenko, V. T.; Khokhlov, R. V. S s

A s aar ot S '

! TITLEy On?thé operating méchéhism df a Raman laser - , I-

| SOURCE: Zhurnal éksper. i teor. fiz., v. 46, no. 2, 1964, 555-559 ;'
. , » .
|

_ S X '
i TOPIC TAGS: laser, Raman laser, stimulated Raman scattering, laser

emission, Raman line, Stokes component, laser self excitation, Raman

!
laser self excitation E

.’-
b
. , _ii,
ABSTRACT: In view of recent observations of stimulated Raman scate~ .
‘tering laser lines from various organic liquids stimulated by in- f
‘tense light waves of a different frequency (G. Eckhardt et al., > ',,
Phys. Rev. Lett. v. 9, 455, 1962) and the resultant feasibility of

& new type of laser (Raman laser), the authors first present a clas=i

o .
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‘nomenon, follows by derivation of the gelf excitati}on condition for

the amplification occurs only for the Stokes component of the Raman .

formation ratio is equal to ,the signal to pump frequency ratio ws/wp.,'

- P A,

[}

ACCESSION NR: AP4019220, o | l i
the Raman laser. *t is shown that during the course of interaction
of the waves the energy goes from the wave with the larger frequency}
(pump) to that with the lower frequency (signal) *, This explains why

Scattering. A theoretical limit' is shown to exist for the energy | R
transferred from the pump to the signal and that the energy trans-

g

. ' ; : v 4
It is pointed out that the Raman laser is a new type of generator,

distinct from all others known in optics. Its oscillation energy is |

proportional to (ws/wp)EP, @8 in parametric generators, but unlike |

the latter there is no need for satisfying rigorous dispersion re- b

. square 6if the' amplitude of the pumping wave and not by the first
. power. "The authors are grateful to S. A. Akhmanov and D. N. .
. Klyshko fon a discussion of the results."” Orig. art. has: 14 for-
h ; » - »
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,Wavézihtéraéttbn'fﬁjaﬁiihflfed'K
SOURCE ;-

I TiTLRy
. Zh, ekaﬁet; 1,t§or; fl?,}.i.ibb
TOPIC TAGS:  Stokes
;StOkca-wayevcomponen
stimulated Raman eff

vave,céhpan?ﬂtf;
t, stimulated R

i ABSTRACT:

Reyletgh wavy

s/0056/dfloasloos/ztza/tiaiff,_

—'r;‘*.‘v.;ni.f‘ii%{ e
T

aman scaitering

» MO. 6,1964, 2126-2131

component, antie=
» Raman laae:.

¢ interaction
, 8¢ components and ap anti-Stokes Component, when this N
interaction is effectiva,.have been considered, It {8 shown that
the'efftctency of interaction between the

and Rayleigh wave
e betwveen the

vave vector of the 55
(Rayletgh, Stokel.f

I ——

determinad by t
of the Rayleigh Component and the
; Scokeq component, ' The 1ntetnctlon of these three
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] and anti-Stokes) wave components is possible onl
i divection of their wave vectors. However, as a rule, this inter-
it action {8 much less effective than the interaction between only

i the Rayleigh and Stokea_‘ components, Orig, art, has: 15 formulas,

y for some definite
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,‘TI‘I’LE: _Generation of ultraviolet radiatiod by using cascade frequency conversion

rart————
——a—

| | BOURCE: Zhurnal eksperimental’noy i teoreticheskoy fiziki. Pis'ma v redaktaiyu.
| Prilozheniye, v. 2, no. 5, 1965, 223-2271
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ABSTRACT: Experinents are described in which coherent monochromatic radiation was
generated in the frequency range betwveen 0.53 and 0.26 p. The power output of the
ultraviolet radietion attained by cascade freguency conversion of the unfocused radiad
ticn in tvo successive KDP or ADP crystals was not less than 3 Mv. The experimental
arrangement used is shown in Fig. 1. A beam from a Q-switched neodymium laser

(21 = 1.06 u) with a power output P was incident on a 3-em-long KDP erystal. The
pover of the second harmonic (A2 = 0.53 y) P; from the first KDp crystal was suf-
ficlent to produce the fourth harmonic (2, = 0.26 p) by doubling the frequency of
the second harmenic, or the third harmonic (3, = 0,35 p) by mix e fundamental

“and"the second harmonic in the second KDP crystal. A whole series of discrete spece
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Fig. 1. Ex'periiéntal setup

- D.~ Discriminstor; Fj, Fp, Fy = filters.

tral lines was also generated by stimulated Raman scattering of the fundamental or
the second hermonic. The line intensity of stimulated Raman scattering was 5—10%
of the intensity of the fundamental :adiation. The efficiency of the frequency
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'eo is the angle betveen the optical axis and the index matching di-
) rection for the *.nteractions ‘listed in the last column.

; ,daubling PZ/PL vas about 30-—35’ and that ot the P.,/Pz, 105 Some of the important :
results are anmarized in Table 1. Orig. art. ‘has: 1 figure end 1 teble. = - [CS]
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’(Prilozheniye), v. 2, no. 7, 1965, 300 305

1 2 219,55
| TOPIC TAGS:. parametric amplif:let, laser, laser amplifier, optical pumpipg

ABSTRACT: The authors report the results of an experiment in which they observed
parametric amplification of an optical signal with wavelength ). = 1.06 u by its
second harmonic at Ap = 0.53 y.' The feasibility of such an affect in the optical band
end its theory were detsiled earlier (ZhETF v. 43, 351, 1962), The experimental setup
is shown in Fig. 1. A beam from a neodymium-glass leser waa fed {into a

and gerved simultaneously as the 'signal beam. At the output of the frequency modula-
tor, the power ratio of .the second harmonic (P2) to the radiastion at the fundamental

ratio became equal to PZIPI = 10Y--105, ‘Thus, the secord, amplifying KDP crystal was

somu:z cob’z. un703 /65700270G7/0 305
AR a5 A
- | AUMHOR:  Akhmanov, S. A., xovrigm, A. 1.; Plskarsxgg, A S, ; Fadeyev, V, V.; e
.__19:'1...&..‘1, _ ,

) o w cg .. .
ORG: thsics l’aculty of tae Hoscw State Univevsity (l’:lzicheskiy fakul'tet Hoskagaluw

KIP frequency modulator producing the second harmonic (KDP-I crystal £ = 3 cm long),|_

frequency (P1) was P,/P, = 0.2--0.3. After paseing through the filter system F,, this|

LA =R
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i . vosellloscope. T T pig, 1, Block diagram of
b : o gy S : J ¢ experimental setup; Fy - :
Eo : KDPei P '.;I‘Ll"' . <3 filter, ¥z - infrared filter,
! w md S T P | i D - disphragm, L; - cylin-
e L= e w:’ ‘":‘K{)* . E drical lens, P. -~ plane-
Glass:na® P L somar oo I £ parallel plate,

L e el e e e s e BB

| fed a weak signal beam (Ag = 1.06 ) and a powerful pump wave (i, = 0.53 y). The

 pump was focused on crystal KDP-IL (2 = 3 cm) with the ald of a cylindrical lens L,
(focal distance 13 cm) so that the pump power denslty in the second crystal reached
S = 100 Mi/em?. A two-channel photoelectric circuit or photographic film was used to
register the change in the signal intensity in the KDP-II crystal. The cucves shew
that appreciable parametric amplification takes place only in a relatively narraw

| angle between: the amplified signal and the index mgtching direction, Q = 10'. The

| maximum gain corresponded to the index matching direction, but fluctuated from flash

| pulse and “the " small - avirrage ™ gainm - (compared with the theoretical) may be due
o siugularities of the pary
-the: ttained by-thd

ficient the realization of a-parametric dght- -

et L TR LA e e
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TOPIC TAGS: ™ laser', nonlinear optics, parametric amplification,
stimulated emission §

ABSTRACT: A theoretical analysi
mtric amplification and frequency

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. ple'ma v

s is conducted of the possibility of obtaining para~
conversion using coherent molecular vibrations in-

duced during stimulated Raman scattering as & source of excitation (pumping). The

redaktéiyu;""

Raman scattering,

|s-ig-performed for-an- electric-field-in- a modium

“where -, = @y + wy = wy (wg is,thg'n tural frequ nc% of th
pedium activé in SRS). Assuming that-E“-T‘ﬁ HE, Ti 25 the
expression for the nonlinear polarization of the medium which t

tbe Maxwell

- Beluit + By eluh 3y Bpelnt 4 Bpeluzt,

e molé;ulé:s oEthe ,
authors derive an
hey substitute into —

equations. Assuming thaﬁvﬁlEz << ﬂﬁz, they derive a symmetric equa-

T3
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tion for i dencribing the 1nteraction of E and E_ vith the molecular vibration weve ’

’ Eyﬁ elwot, “ A criterion is then obtained for the amplif'ieation of E1 and £ S N
( 4 Jwp/ = wy). Tt is shown that the threshold power |E |2 for parame%ric &
plification can Bubstantially exceed the threshold pover for generation of the Stokes
wave. In the case of amplification, the criterion ky -%n = ‘El +‘R2 can probably be
satisfied in liquids whose index of refrac.tion is large. Orig. art, has: 2 for-

miles. o ;, [es]
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1 nm: Obsergatim ot two-dme‘nqlonal parametric Vinteractior; of light waves
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| TOPIC TAGS: ruby laser, laser modnlation, parametric axplifier, laser emission co-
herence : ST SRR v ’
ABSTRACT: The authors report- the results of an experiment in whick two-dimensional
parametric interaction was Tealized in the optical band, using a ADP nonlinear crys-

tel. The pump was the secona harmonic of rubyslaser emission (Ap = 0.3471 u), and
the signal was the laser emissiorff‘i%% i1 :

o
elf (A"="0.6043 ). 4 degenerate interaction
mods was thus realized (wg = 0 ==

@p/2).  The two-dimensional interaction of the
signal wave with the pump in the ADP crystal gave

rise to st111 snother wave at fre-
quency gy, (the supplementary wavej, ~the wave vector of which kgup had a direction
determined by the relation ky + k> = ky, ang by

crystal. The tuning curves of ¢
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DITLE: - Fonlinear properties of &laser amplifier
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ABSTRACT: Pulse propagation in'a traveling wave laser amplifier with a homogeneously
broadened line is analyzed using semiclassicai methods. The effect cf relaxation
‘processes {finite width of the tremsition 1ine) on deformation of an amplitude-modu- | .
lated signal in a one-dimensional medium with an inverted population in the presence.
of nonresonant losses is considered. It is shown that at a certain attenuation - |
8 = 8y < 2meg &N all input signals at a distance Z ple/28) /2N, - Ny/Ny - N, vhere
p > 1, become unigue stea ~state pulses (where wg is the transition frequency,

a = (k2/20)T, k% = 2u/h™2, v is the electric dipole moment of the molecule, T is
the relaxation time, N = hwgn is the energy of a unit volume of the medium, ¢ is the |_
velocity of light on the medium, and indexes 1 and 2 refer to the lowest two of the
three levels in the system), The power, duration,and the energy of the steady-state
pulses vere found to be dependent on T, and 8. At 6., > §all input signsls are e
S ~ap;nped~.~~AAqua,litative~estinateg,oL_.the_Optimal_opgggE1on of a ruby laser amplifier '

| ord 372 upg: 621.378.325
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~;is<’i’!iV_eﬁ.'--rI'he results of -the anelysis are in-complete agreement with the numerical -
caleulations of J. P. Wittke and P. J. Warter (Journal of Applied Physics, v. 35,
no. 6, 195k, 1668-1672). Orig. ert. has: 34 formulas and U figures. fcs]
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the direction of light propagation; hence, two modulatmg s:gz-als can be applied at

lﬂ n dsieitivia VVAYCI)\:A\_\:JSI L

f - . right'angles,. Some hshte@wg@__;ﬂ;s@ﬂ tolorated. The eieCtiv-upiica
1 " coefficient for ZnS is one-fourth that of KDP, which is acce*,ata’ﬁh. Class 43m
crvstale ~egide=pd hagt for this type of mndnlan..n am the. s S

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86- 00513R000722130009 7

T ‘?W;?‘ WE‘WA‘E Bmmmsmm@wamﬂr £

27221 ~6E
ACCESSION NR: AP500290C -

natural optical act.vity. A general forrnula (14} is developed ter 'he - -7 o
amplitude of a lighi wave {imodulated light field). Also, {ormuias desci:buy e
modulation by plane waves are derived. When 2 circularly pelartsed sroiand fiai

rave tn mecilated heea eircularly polarized freld. a fregoe- oo
4

rroe PU 2o -l RATMOonts 5 represents 3

LT RN S R oy ari AR i lignare Ana 40 oo TN

ASSOCIATION: none

SUBMITTED: 03Decb3 ENCL: 00 SUB COL. EC

NO REF SOV: 002 OTHER: 007

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7

T LRI ERIAE

o e, E AT S AR I

SRS TR

:AGGESSE?% AFXAREEL e e~ L
IE
Atm: Plaimnko, Y. T.3 ﬁmkhlo\", R. V.

""“'fLE: timilatad ?le.x«isf\ nﬁﬁt“sﬂag in medis consisting of animotronic moleculss (o
v.f 18, ne. 3, 1965, 369-376

j?
!m Offtlm i spe':troskqpiya,
g o .. T ) go¥ el mrlocnie At fmm st e

Hiyleigh wave, HLOXRS WBVS, poLal izavavi

R - e e e e
LY C ALk
eTIion Of WAVES wabil i Sgusinoass
25 ir inna Brs 1

R o i}, f Joeom & 2 he Inrarn
S ¥ e A T L L e T T -
"xyia{g\w and St 3},95-‘ svegicacies in thiz oags, RAlal

?._l tadaznan dha
TTaveu 0

T - -0 - v W
VEL . .
! T e .
rat !
.. .
“ e . . - .oy Yo R R
P " . - .
.
piyies e I

? é;;;ii.mde(. I% 1a showm tmt. unlike the case OF 180FTOPIC WOLTTWLTS; virs warve

poa8 g

el

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7

I B CAEeEria I KRR EENRIED SR
i brewond ae T TTe 3

(PS4 I LR T8 PO SRS TA ANt |
EF)

s1ot-0f-th!
- asm nnaaibl
- Ann

! MAusz_!é for sggxlifief canst=1rtisa.

ihrations. 'Mis phensmen

]
Gidg art nmes 0 Tigure 1l PR formiias.

ASIBOCIATIONT none
| GUBMETTRDS ZFabGh

gUB COpEy O, £/
“B() BRP 8OV O0h _. 3

_ATD PRESS: 321

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE:
g st e oz SE: 09/17/2001 CIA-RDPSG-OOS13,R000722130009-7

WAL DRI OO SR A T I A TN YD T T

S L

N t\_,,"? :‘ ,‘1‘\_ ""{ {on i 'L/l' R & V‘ R R . /C, PO —‘ng -1
SR 14 W‘(k).’FBD/EW:(t)/Mjl)/M(n)/EBC(k)«zlm*(j)/Em(t)!l‘/“"(.‘\-::)' S

(m)w2/EA)  Dad/Prok Punhy/Podt/PLJ/Prt/Pen]PAb/PL £CTB/T7(a)

P

e

AGCESSION NR1 APS010822 ""w”ﬁi’ﬁdsE'I‘s‘k‘lb'tblobt/1202/1205;;57 L
. . ‘ o Lat
.| AUTHORS Akhmanov, 8. A} Xovrigin, A, 1.3 Kulakova, We Xo} Romanyuk,
‘] Ay Koj Strukov, M. Mo} Khokhlov, Re Vs : ' -
"\ TITLE1 The threshold and-1iné- {ntensity of stimulated Raman.scatter- -
{ing in liquids -t o :
. I

PRV

'SOURCE1 ‘Zhurnal eksperimentali'noy i néuuei\ﬁhy fistkt, v, 48, )
no. %, 1965, 1202~1204 , .

...\.,4
Loy

-l ToPIC TACS13 stinulated Raman lcutnrlzn';. Raman scattering thrashold,
‘Raman scattering I{ne intensity '

~”
ABSTRACT: Stimulated Raman scattaring (SRS), st which coherent -
oscillation of wmoleculss of the scattaring pediun is generated, hau & thresbold
BogEo? 3 Segy Whers E, to the fleld fntensity of the incldent wvave, -
(frequency wy), Bgg 18 8 value detarminad by the polarization of the [’
molacula of the scattering medium at frequanay sy = 0« wel (0 L8 the s
natursl frequency of molecular oscillation), snd 8oy {s the absorptic
coefficlient of the nediunm st ded fraguency. lxpuimonu on the . -
excitation of SR3 were parformed vwith organic liquids ‘(t_:g_n_m-'[nml‘
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s cyclohoxano§\ln order to astabliah the gactors vwhich detormine the %--, N
‘| ¢aluc of the threshold and line tntensity in rangas shorter than that ! E

of ruly laser (Ao % 0.6%9u)., Ths sscond harmonie of & neodymium glans :

1assr (Ao * 0,53 W) was used to sxclte grRg, The {nvestigations -hovop_ .

a substantial decroase in SRS thresheld in comparison to corronpondin o

valuea at Ap M 0,74, In benxens, 8RS val'approxln-:oly half that at

Ap % 0,7w under the same invoatigttlon,condlttonu. Thia cculd be P ,

he tise of opor-tlonnl froquaenty| . ..

the result o .
‘| wp the value Be increases ov 2) the diameter of the focal spot of L
¢ | the generatoxr © optical harnonice can be considerably smallax than i ',
that of the ruby laser, due to a smaller divergence of the harmonic :

beam.. The intensity of SRB grows with the dietancs botween the for<
tors of harmonics, in

ward edge of the vassel asud the focus, GCenaxsd o
peervation of SRS in the vicinity of elec
the 1nvnstlgatlon'o£ 5&91

addition to thelr use for o
rron absorption banda, can also be used for
biharmonic f1elds (in- .
¢1e¢ld by coherent - - Lo

and nonlineary absorption effects in intansive
cluding both Raman scattering of the harmonic
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ACC NRy  AP5026612 BOURCE CODE:
55w 5S 5 e e
AUTHOR: Platonenko, V. :T.;’ Stamenov, K. V:':, Khokhlov, ;’TV. (/ﬁ/ ? 4
ORG: . Moscow Staéebvniveréityt{ ; - (Moskovekiy gosudarstvennyy universitet)
. »

TITi¥: Stimulated Ramen scattering in strong fields

SOURCE: Zhurnal. sksperimental'noy i teoreticheskoy fiziki, v. 49, mo. 4, 1965,
11901196 B ‘
20,44, gy .

' POPIC TAGS: Raman effect, Reman scattering, nonlinear optics, Stokes component,

stimlated Raman scattering, Raman laser, af. mube f

. . . . I} R
ABSTRACT: A quantum mechanical treatment is conducted of the stimulated Raman scat-

The hinetic equation for the ‘density matrix in the -energy representstion is _used in.
‘the nnelysis. A condition for the appearance of the Stokes doublet {(i.e., splitting
of the Stokes 1line) is derived. The fields of the exciting waves required for the
eplitting are shown to be smaller then those at which the saturation effect will
app=ar. At & large pump power, the Stokes line should be asymmetrically. broadened,

_wlated Remen scattering. Orig. art. has: 15 formulas. {cs])

N
-SUB CODB: 20/ SUBM DATE: 23Apr65/ ORIG REF: oohk/ OTH REP: 003/ ATD PRESS:.

tering by molecules with nonequidistant vibrational levels in & strong megnetic field.

ing it possible to evaluate the energy levels making the main contribution to stimd

S
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~ACC WRT APG025278 © SOURCE CODE: UR/0188/66/000/003/0095/0105 - <
 AUTHOR: Sukhoruiigv 4, P.; Khokilov, RyVe | 5)2(?

ORG: Dopartment of Wav c Moscow State Universit Kafecira volnovykh :
protsessov, Moskovskiy gosudarstvennyy universitet) : P

" TITLE: Parabolic equation for the description of aiffraction in! anisotropic .

i media ' ' , :

*  SOURCE: Moscow, Universitot, Vostnik, Soriya III, Fisika, astronomiya, no. 3
- 1956, 95-105 :

i'DO’PIC TAGS: Eloctromagnetic wave diffract.iun. uniaxial crystal, wave mropagation,
" parabolic differential equation ‘

jAE»STRACT: With an aim at contributing to the devolopment of approximate mothods
"of diffraction theory for anisotropic media, the authors doscribe an extension of

¢

i " the method.of slowly-varying armplitudes to 4nolude the description of diffraction . _.

§ of olootro%_aggtio waves in & linear anisotropic modium, such as a uniaxial ery- ! -

13l Tho extraordinary wave propagating in the crystal is reprosented as an al-.: .
most - plane-wave with an amplitudo that varies slowly in spaco, An sbbreviated | 1 o
parsbolic equation is derived from the Leontovich-Fock parabolic equation, general-: .

Card 1/2. . . uDC: 548,0535. . . .. . o B
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jzod to include an anisotrop
offects in tho anisotropic m
tions,
plano wave by a slit and dif
“Among the diffractlon offeocts

‘amplitudes is tae transition

diffraction of a converging wave'in the focus,
tions discloses a foaturo characteristic of the aniso
asymmetry botween the amplitude and phaso. characteris
focts which cannot be doscribed by the parabolic equation, and which ave
ally not plane, ‘

Jmong the ef

governed by the fact that the wave is actu
phenomona occurring near tho edges of a soreen,

figures and 41 formlas.

SUB CODE: 20/ - SUBM DATE! 18Jané5/ ORI REF: 002/ |
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The abbroviated parabolic equation 1 :
fraction of a converging cylindrical wave at the focus, |

that can be described by the mothod of slowly varying *
from the illuminated region to the shadow region, the

ic modium, and is used to ascertain which diffraction
odiun are dosoribed by the resultant abbreviated equa- .

s usod to consider diffraction of a

and othors, The analysis of the equa~
tropic medium, namely the i
tios of the wave propagation. :

are possible aberrations, |
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[' ACC NR: ap601U614

AUTHOR: Akhmainov, §. A.; Kovrigin,

SOURCE CODE: un/os%/é@foo;/obé‘/oyg/ona nll

r
»

Fadeyev, V. V.;

xhokhlw' Re Vo

.As_I.; Kolosov, V. A.; Piskargkas, A. S.;’

ORG:

TITLE:

SOURCE:
Prilozheniye, v, 3, no. 9,

TOPIC TAGS:
controal

ble tr,

investigation that has led

Continuou

than hitherto, but also to
cies. The :
with Nedt)

Card 1/2

Phrysics Department of the Moscov State University (Fizicheskly fakul'tet
Moskovskogo gosudarstvennogo universiteta)
Zhurnal eksperimental'noy 4 teoreticheskoy fiziki. Pis'ma v redaktsiyu,

lager r and 4, parmetric converter, parametric amplifier,

The authors present in tlis communication the reaul'i;a of an experimental

generator of coherent light waves in the region of A = 1 4,
tuning of the wavelength wag efferteq mechanically in & band from 9575
» and the oscillation ‘pover reached several kilowatts.
tuned by rotating a nonlinear crystal in an optical resomtor](l"ig. 1),

pump produced coherent
the maxdmmm puigp power
Puzp pulse duration was 25 x 10-%

_\‘—-—".\ ;.'«) -
%

n

t generator“with Xpr crystal

1966, 3712-378

‘frequency

using a KDP crystal.

The frequency is
Such a :
| with: larger bandwidth
better reproducibility of the gencrated freguen-
@scillations at 0,53 A ( second horwonic of laser
in the unfocuscd beaxz reccued 30--35 Uafuw?, tue
sec, and the bean dimgenc?e vas ~7'-.8', with the

|

only to construct a generator
attain

—
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Fig. 1. Block diogram of the experi- ] oy 1T A ===

1 144 ]

mental setup: My, Mo -- mirrors of para- I -1}01“@)\[»" ! t

metric generator, Fy, Fg == filters, P-- Lo . WL AL ce ]

plane-parallel plate, 1 -- pump generator,

2 -- meter, 3 -- spectrograph. ‘ !

length of the KDP crystal 3 cm. The theory of the parametric generator is discussed
in detail. Tests have shown the degenerate mgumtric oscillations (hy = hg.= 1.
u) to occur at a pump pover Pp > 8--10 Mw/co® (inaide the resonator). With in-
creasing deviation from the degenerate mode, the threshold pump power increased.
Self-escitation was manifested by the appearance of an intense signal which exceeded
the indicator background by & factor of at lecst 105; the produced radiation had :
good directivity and its divergence angle did not exceed 1.5'. At Pp = 30--35 Mv/ coff
the power of the pareaetric oscillations reached 5 kv. Tuning curveg of the para-
metric light generator are presented and agree ersentially with the presently ac-
 cepted theory. The limiting tuning range is found to be determined only by the m&i)-
“tion of the absorption bands; estimates show that it should be not smaller than

. The authors thank - pave for help vith the measuremsents and I. V. [—
Nizhegorodova for help with the date reduction. Orig. art. has: 3 figures and 3 |
~formulas. o {oz]
U CODE: 20/  BUEM DATE: 17Nar66 ORIG KEF: 006/  OTH REF: 006/ ATD PRESS
. | ~ . 4245
Cod 2/2 A\ 3 , |
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ACC NR: AP6023636 SOURCE CODE} WO586/66/ooh/001/ooez/0(ﬁ
AUTHCR: _AMhwanov, 8. A.; Venkin, G, V.j Zubov, B. V.; Khokhlov, R. V. ' i;/

ORG: _Phys; nt_of the Moscow Sta 1080v_(Fiziches~
kiy fakul'tet Moskovskogo gosudarstvenncgo universiteta) -

TITLE: Gereration of ccherent radiation in the infrared band by nonlinear-optics
methcds :

SOURCE: . Zhwrnal eknperimental'noy i teoreticheskoy fiziki. Pls'ma v redaktaiyu,
Prilezheniye, v. 4, no. 1, 1966, 22-26

TOPIC TAGS: coherent light, ir radiation, ir source, laser application, electromag-
netic mixing, semiconductor crystal, nonlinear effect

ABSTFACT: The authora report, experimental results offering evidence that sufficient)y
interse sources of coherent ififrared radiation, at least in the 2 - 5 u range, can be
Produced by using the effect of optical mixing in nonlincar media, Radistion from a
Q-switched M‘zgaser (6943 A) wag mixed vith radiation of the first Stokes component
of stimulated Raman scattering in 1ohexane’\(8657 K) and n-heptane (8677 X) in an
LINbO; crystal (Fig. 1) This produced at the output of the crystal radiation pulses
vith vavelengths 4.5 and 3.47 p respectively, with power not less than 1 - 10 W. The
use Sf the LiNb0s crystal as the mixer eliminated some of the difficulties hitherto
encountered in this field. The conditions for synchronized mixing in & nonlinear
crystal are derived and the angles between the beam direction and the crystal axis,

Card 1/2
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FR - photoresistor

aynchronization, are calculated.

etup is not less than 500 W once
domaln structure of the LiNb0s crystal used in the experiment is el
results can be axpected by using for the mixed oscillations spectral
from a tunable parametric 1ight generator, which would pexmit operation in the 100 -
1150 cm~t range. The authors thank A. 8. huk and Yu. I. Bolov'yevae for supplying :
- | the crystals, V. I. Pchelkin for help with the exporiment, and A. G. Yershov and Yo Vel

 Fadeyev for a discussion. Orig. arte pas: 3 figures and 4 formmles. ' [02])

woy6s/  ORIG REF: 001/ O REF: 004/

ACC NRi  AP6023636
EE T c c vr
’ i Ruby Seeer .. Hir g tonesheonstor |
Fig. 1. Block diagran of experimental sotHD. g (Q.Q_ﬂv.o_{j,o‘.’“ ¥ pR
Iy, Lz - lenses (7 and 10 cm focal ength), Lem—em——=" t1 Lgﬂﬁxmu ===

required for the Tt is estimated that the potential
output of such a 8
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"ACC NR:  AP6033287 ' ‘ SOURCE CODE: UR/0141/66/009/005/0932/0941
AUTHOR: Crigor'yev, Yu. V.; Rudenko, V. K.; Khokhlove R V. 3/
ORC: Moscow State University (Moskovskiy gosudarstvenny universitet) 6

ffITLL: _ Theory of an optical parametric oscillator ',yé
'SOURCE: IVUZ . Radiofizika, v. 9, no. 5, 1966, 932-941

TOPIC TAGS: nonlinear opticé, parametric amplifier, harmonic generation, frequency
conversion , resonator ‘

ABSTRACT: Parametric excitation of oscillations in a Fabry-Perot-type resonator
which is filled with an optically transparent nonlinear medium with quadratic
polarizability was analyzed as a single-mode approximation. Primary attention 1is
given to the behavior of a system when the phase matching of modes interacting in the
cavity is disturbed and the resonant and parametric frequencies are dissimilar. A
condition for excitation of oscillations is derived and the stationary states and
their stability are analyzed. A comparison of parametric oscillations is made for
systems with distributed and lumped parameters. Orig. art. has: 7 figures and

26 formulas. ) :

SUB CODE: 20/ SUBM DATE: 17Jan66/ ORIG REF: 009/ OTH REF: 007/ ATD PRESS: —
5100 ' : . ,

Cord 1/1 XL

N

unc: 621.373.93:621,378.001:621,372.413
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O]
AUTKOR Za___b.O_IO.tB._kA__ﬂ._____..Ye- A.; wmu R
ORG: Depaxtment of gics of Vibrations Moa oW State niv rsit (Xafedra Tiziki
kolebanly Moskovokogo goauﬁfrafvennoso univeraiteta A
TITLE: ga_gametric amplifier for ultrasound

SOURCE: Akusticheskiy zhurnal, v. 12, no. 2, 1966 188-191
" TOPIC TAGS: wultrasonic amplification, parametriec anplifier, Cauchy problenm,

CaTRA Soc'Add
_ABSTRACT: In view of recent interest in the problem of ultrasound amplification, the| -
authors propose a parametric ultrasound amplifier, in which use is made of interaction
- of two intersecting waves propagating in an isotzopic solid. The wave of the signal
is directed at an angle to the pump wave, thuc causing spatiul separation of the com-
bination waves. At a certain angle Yetween the directions of the signal and pump
wave propagations the condition for effective interaction is eatisfied for one of the
combination waves. The theory of this amplifier is presented and an estimate of the .
gain is given. The problem reduces to a Cauchy problem, so that the solution ob-
tained is unique. The nonlinearity of the wmedium gives rise to pump harmonics, so
that at & certain distance from the input to the gyatem the pump wave will have a -
sawtooth form. It is shown that if the condition of effective interaction of the B
wvaves is satisfied for the fundamental harmonic ccuponents, it is not satisfied for
the higher combination components. It is concluded on the basis of the resulis that

Card /2 | UDC: 534.222
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ACC NR: AP6016828 « _ i 0
a parametric amplifier for ultrasound is feufble. Orig. art. has: 1 figure and

11 formulas. N {02]

s : Y
SUB CODE: 20/  SUBM DATE: ohnec6h/ ORIG REF: 004/ ~ OTH REF: 002/ ATD PRESS:
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i

AUTHOR: Zabolotskaeya, Ye. A.; Soluyan, S. I.; Khokhlov, R. V. : ]

ORG: Chair of Oscillations Physics, Moscow State University (Kafedra fiziki kolebaniy

Noskovekogo gosudarstvennogo universiteta) »

TITIE: A combined cadmium sulfide wltresound amplifier

SOURCE: . Akusticheskiy zhurnal, v. 12, no. L, 1966, L435-kk2
TOPIC TAGS: ultrasound, ultrasound amplificn.tbion, ultrasound parametric amplifica-
tion, cadmium sulfide ultrasound amplifier, CdS ultrasound emplifier, piezoelectric

wltrasound amplifier

ABSTRACT: An ultrasound amplifier utilizing the nonlinearities of Cds crystals is (.|
described and the mechanism of amplification analyzed. The nonlinearity stemming
from the interaction of free. electrons with piezoelectric fields makes it possible
to amplify the signal wave parametrically at the expense of the pumping wave, vhile
application of a constant electric field to the crystal compensates for acoustic

3

damping of the oscillations. The aim of this approach is to expand the mechanism of |__

amplification to combine it with the parametric interaction between the signal and
the pumping waves under conditions of & nonlinear interdependence of the carrier

flow and the electric field of the acoustic wave within the crystal. Although the -

nonlinearity coefficient is dependent on too many parameters to be analyzed in general
terms, some numerical computations indicate the feasivility of a parametric amplifica-
Cord 1/2 : . UDC: 534—16:621.375

o1, PPROVED FOR RELEASE:, 00/17/308%, ufcLfsRPRE6PE513R08012130009-
£ a constant field, and the low absorption of the

acoustic waves by spplication o
material, all contribute to the conditions under which the amplification takes place

sufficiently far below t :
‘jevel than that of existing types of acoustic amplifiers.

1 teble, and 31 formulas. .

Orig. art. has: 2 figures,

F: 003/ OTH REF: 007/ ATD PRESS: 5108
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“ACC NR:  AP6N07229 7 ’ ~ SOURCE CODE: UR/0056/66/050/002/0472/0473

! Almidn: | Barynin, V. A.::?}’ﬂ}hlovl,,,n,ﬁ_x, éé) :
CRC: Hosc@ State Univeraitx (Hosko_vskiy gosudarstvennyy universitet) L) .

’T:I_‘I'LE: On the mechanism of iaéer-in&'ucéd ées Sreakdown “ l)’ 'l

SOURCE: Zhurnal eksperimental 'noy 1 teoreticheskoy fiziki, v. 50, no. 2, 1966,
. h72-473

. TOPIC TAGS: _ nonlinear optics; gas-breakdown, laser induced breakdown, argon,

helium, photeionization, ruby laser ' :

) : ’ VAT R o

ABSTRACT: The mechanism of- laser-induced gas breakdown——casgézie ionization—ad-

vanced theoretically by Ya. B. Zel'dovich and Yu. P. Rayzer (ZhETF, v, 47, no. 3,

1364, 1150) and based on the experimental data of Meyerhand ond Haught (Phys, Rev.y, vy

*tts., v, 11, no. 9, 1963, 401) vould he_defined more precisely if photoianizatim-f'*‘;
-of-molecules 'excited'by"éle‘ét':l-(z‘ﬁvfln'ggc’t vere taken into consideration. —fThe ase 4
. sumption that cascade ionization alone is responsible for gas breakdown indicates
that the threshold ionization energy is proportional to the square of the frequncy,

E which is at variance with the experinental data obtained by one of the authors and

g,v(:n‘prd 172 . '

T ARl 1 e e e e 3
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"1 his colleagues (5.
_ZhETF, Pis'ma v redaktsiyu,
the calculated and

i
|
|
{'Although this can
,g,the authors show
| gation of excited molecules is assumed. .
\ lected. 1The values of B, representing
L electron impact
i field are tabulated for Ar and He at
] and second harmonic of a ruby laser.
| was explained in terms of a ratio of
| allowing for photoionization would be &.
] the gas pressure,
, tron-beam-excited

: _ molecules can
.| pressures. orig. srt. hast

5 formulas.

20/ SUBM DATE:

A.. Akhmanov, A. I. Kourigin, M.
pPrilozheniye, 1,
experimental data indicates that

frequencies corresponding to the
-The frequency—dependence of threshold energy

and B increases with frequency.
be neglected only

0..
M. Strukov, R. V. Khokhlov, :

42, 1965). -Also, comparison of
the higher the gas pressure, !

1, 1,

the more the computed breskdown fields exceed those achieved experimentally.
be explained by nonuniform
that such disagreement 1

distribution of the radiation field,
s practically nonexistent if photoioni--
Two- and multi-photon jonization is neg- -

that part of the molecules excited by :
whose electron binding energy 1s < “w, and values of the threshold :

fundamental

threshold energies at 2w and w, which without

‘The effect of g is higher the greater
Thus, photoionization of elec-
for low frequencies and

{YK]
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AUI'HOR: Akhnanov, §. A.; Sukhorukov, A. P.;'_g_(hokhlov, R. V.

| ORG: - Moscow Btate University (Moskovskiy gosudarstvennyy universitet) 1-/7
| TITLE: Theofy of optical harmonic generation in converging beams \é:) i
: !

SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 50, no. 2, 1966,

h.armoniiéf_?generfatiog.:,i'aﬁqt‘?n!i.;,h_s,r_m;iiﬁ-zg_L;;, Gz
C L . e
| .ABSTRACT: A theory of nonlinear opticai effects at the focus of azcg'nvergin'g laser
_beam is developed by analyzing the evolution of the nonlinear effect in the whole
“region of the beem rather than the region near the focal plane. The analysis is
tpasevd;on~the¢method43fgpamb6n‘¢€:ﬂmtimmwr,ﬁed:tu:thmunlingatprobiem.—ﬂ&eh——
riakes it ‘possible to take into account the-diffiaction-effects. “-The -parabolic equas |-
ien, which is-a solution of ‘the equation for-the wave propsgation in a-nonlinear.———p—
pedium, {s then used for a detailed analysis of the second-hermonic generation by a |
wveakly converging cylindricsl wave in a medium with & quadratic dependence of poler-| -
jzation on the field intensity of the laser beam. The theoretical date on the
intensity and spatiml structure of the second harmonics are in good agreement with
the availeble experimentel data. It wes established thet from the energy point of
view the optimal focusing is such that one of the semi-axes of the elliptical focal

TOPIC: TAGS: - laser, nonlinear optice,

Cord . 1/2
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“used ¢an be éxtended to the analysis of other nonlinear effects, such as parametric
emplification and stimulated scattering wit:n the diffraction effects taken into
sccount. Orig. art. has: hh fomulas and 3 ﬁgurea. N {cs]

c
epots of the beam is about equal to the length of the nonlinear sample., The method
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'ORG: Moscow State University im. M. V. Lomonosov (Moskovskiy’gosudaré

.gtvennyy universitet) _ :

TITLE: Self—focuaing and self-trapping of ijntense beams of 1ight in
a nonlinear medium

SOURCE: 3Zh eksper & teor fiz, v. 30, no. 6, 1966, 1537-15u9

TOPIC TAGS: mnonlinear optics, self focusing, high pover laser

- ABSTRACT: A stationary theory of the self-trapping of finite beams in
a nonlinear medium is developed in the qunsi-optical approximation.

The calculations are performed in the geometrical-optics approximation
as well as in the approximation in which diffraction effects are taker
into eccount, The conditions under which the mediunm exerts a focusing
ef'fect on the beam are elucidated., It is found that, generally speaking,

the self-foecusing takes place with aberration. It 18 shown that tane ——

saturation of the nonlinear refraction iniex plays an essential role

in self-ivrapping. Conditions for gelf-trapping of two- and three-~
‘dimensional beams in a nonlinear medium are determined., The gsize of _—

A "
PPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7

L 3196166 ‘
ACC NR: AP6020209 o A ©

the focal spot is calculated for a bheoam self-trapped irn a nonlinear
medium. The significant effect of nonlinearity on the structure of
the focal region is noted, especially for s cylindrical Gaussian bean.
Self-focusing mechanisms achievable under experimental conditions are
discussed., Orig, art, hast U figures.and 54 formulas. [cs]
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| JAGC NRs  AP6024890 L SOURCE CODE: UR/0056/66/051/001/0296/0300
‘ 'AUTHOR: Akhmanov, §. Aj Sukhorukov, A. P.; Khokhlov, R. V.m L. /

'ORG: Moscow State Ihbivenity (Moskovskiy gosudarstvennyy universitet) {)
B /I

' {TLR: Development of an optical vaveguide during propagation of light in a non-
linear wedium : ‘

" SOURCB: Zhurnal alupcpiiental'noy teoraticheskoy fixiki, v. 51, no. 1, 1966, 296~-300

TOPIC TACS: nonlinear optics;. laser theory, self focusing, self trapping, electro~
striction, Kerr 2ffect, refractive index '

ABSTRACT: The self-trapping o a laser pulse in a nonlinear medium vas studied
theoretically as a nonstatignary problem. The effects associated with the finite
duration of the laser pulse were snalyzed in detsil. The spatial and temporal
development of an optical vaveguide was considered as the quasi-optic approximation
by taking the inertia of the nonlinear properties of the medium into account. The
equations for the self-focusing rate, length, and efficiency were derived and dis-
cussed in terus of two possible mechanisas of self-trapping: quadratic Kerr effect
and electrostriction. Orig. art. has: 12 formulas. , (Yx]
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13008166  FED/BWT(L)/EEC(K)2/1/BAP(K) LP(e) WO
| ACC NR:  APGOLIA85  SGURCE CODE: UR/0053/66/088/003/0439/0C0

' AUTHOR: Akhmanov, 8. A.; Khokhlov, Re Vi

' ORG:. Moscow State University im. M. V. Iomonosov r (Moskovskiy gosudarstvennyy ﬁ
- universitet) . - .

’ { TITLE: Parametric amplifiers and generatols of‘ light
| SOURCE: Uspekhi fizicheskikh pauk, v. 88, no. 3, 1966, 439-k60

TOPIC TAGS: 1laser r and d, 'parametﬁc amplifier, parametric converter, nonlinear ”
{ effect, laser emission .

.| ABSTRACT: This is a review article dealing with latest efforts at tending the .
. I$Mble range of lasers and thereby exploit more fully the hitherto unrealized :
‘¥ research opportunities afforded by the development of high-power coherent optic i
| emission and its interaction with matter. The various research problems in which -
" tunable lasers can be useful are briefly describved and it is shown that an effec-
. tive method for producing continuously tunable lasers is the uso of parametric
| interaction between light waves in an optically transparent medium. The prin-
¢ ciples of the parametric amplifiers and optical generators developed to date are
_ presented in.detail, along with computer methods of determining the stationary

‘cord 32 ... . upcs 621.3715.9
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| parametric light generator, and features of parametric amplification and genera-
tion of real beams. Parametric interaction and induced scattering are also brief-
1y discussed. It is concluded from a review of the Dpresent state of the art that
the principle of parametric amplification and generation in the optical band is

‘- perfectly feasible, and its further progress- depends oa the development of suite

! able nonlinear materials, Tesonator systems, and Dump sources. Orig. art. has:

T tigures, 38 formulas, and 1 table, - T
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KHOKHLOV, S. . \

“~———-—gynchromization of flashlights, Sov.foto 22 mno.4:33 Ap '62,
, (MIRA 1534)

..

—

(Photography, Flashlight)
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MASHUKOY, V.I., inzh.3 YEDUTIN, V.F., inzh.; KHORELOV, S.D., xnzh.

bt A b DAt B 5

Indices of ore breaking in chambers depending on the design

R o N e v’s.
of borehole charges, Veryve delo ne.57/14:339-344 (yﬁm L)

1. Vostochnyy nauchriooissledovaterskiy gornorudryy institude.
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. KHOKHLOV, . S.D. (Ryazan', Shkol'naya ul., 63a, kv.14)

Palliative,resections in cancer of the stomach; from data of the
Ryazan Province oncological dispensary. Vop. onk, 10 no,6:98-100
64, - (MIRA 18:3)

1. Iz Ryazanskogo oblastnogo onkologicheskogo dispansera (glavnyy
vrach ~ I,G.Kochetkov, zav., khirurgicheskim otdeleniyem - Yu.N,
Stepanova),

mgi SRR

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7

N s L P BRI B .y I
EREAARE NG (SRR RSP IS B HEREAY B § RLARY TISTIT WO O 5

KHOKHLOV, S. F., Cand Tech Sci -- (diss) "Research into the hydrodyn~
amics and mass exchange in centrifugal field tower." Moscow, 1960. 16
pp; (Ministry of Higher and Secondary Speciaslist Fducation HSFSR, Mos=-
cow Order of Lenin Chemical Technology. Inst im D. I. Mendeleyev); 200
copies; price not given; (KL, 22-60, 140) :
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KHOKHLOV, S.F., inth,

(0as flow) (Avsorption)
. F

Hydrodynanics and the mss—exchange capacity of a centrifugal
hollow tower. Khim,mash, r_:o.l.:Z‘#-Z? Ja 60,

)

(MIRA 1):5)
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DYATIOV, A.V.y KEOKHIOV, 5.F.

Motion of a drop on the surface of a rotati_ng diso.( 'n-ud{u ?Sm
,10343=50 160, : MIRA 1l4¢
" znzogl) ’ (Spraying snd dusting)
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' (Ammonium nitrate)
(Chemical enginesring—Apparatus and supplies)
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4 . }\AP{}T : §SH%° gx’l‘ﬁmﬁix’f 1.4, Knokhlov, - S;E}Aand,.AShmtsma&i‘,_t_' A, {Moscow),
TITLE: Influence of admixtures of calcium and sodium oxldes on
the distribution of the sulphur between the iron and the
acidic slag. (Vliyaniye dobavok okislov kal'tsiya i
nﬁ}:ﬁya)na raspredeleniye sery mezhdu zhelezom 1 kislym
) om). )

PERIODICAL: "Igv, Ak, Nauk, Otd. Tekh, Nauk"' (Bulletin of the Ac. Sc.,
Technical Sclences Sgchon},.I§57, No.4,pp.152-156 (USSR).
ABSTRACT: In a grevious paper (Izv, Ak, Nauk, Otd, Tekh,., Nauk, 1953,

No.12) the authors studied the distribution of sulphur
between the iron and the acidic slag consisting of a melt
of iron oxides which were saturated with silica. In this
raper the results ‘are described of studies of the influen~
ce on this equilibrium of additions of calcium and sodium
oxides to the acidic slag.’ The used technique was des-
cribed earlter (1) and %%). The slag was first smelted
and the mixture for smelting was prepared from chemically
pure iron oxide and quartz powder to which a certain quan-
tity of calcium and sodium carbonate were added. The in-
vestigatio?g“were carried out by means of the radio-active
isotope 832, The curves of self--bsorption were also
measured for a slag consisting of iron oxides and a slag
Card 1/2 of a complex composition containing about 20% Nas0, sbout
30% iron oxides and about 50% 8i0; the results“of these
measurements are given in Fig.l. The results of the tests

S % SRR
a T el Y

1, of, ' -7"

appROVED FARRBEEESES 08 1R YT ROERE ms;ﬁ%%fg*@mees 7

acidic slag. (Cont.). . . ot )Eh

in which the equilibrium was studied are given in the

Tables 2 and 3 and in the graphs 2 and 3. The heat of

transition of the‘sulgbur from the iron into the slag

of the system Fe0-8i03 which is saturated with silica,

decreases if caloium oxide is added to the slag, For a

calcium concentration of ebout 20% the reaction heat

amounts to about 13 000 cal/g-atom, which almost corres—

- ponds to the heat of transfer of the sulphur from the iron
into the  ferrous slag, In addition, an increase in the
Ca0 concentration in the 8lag brings about some increase
in the entropy of the FeS, The overall result of these
processes is a decrease of the Sulphur distribution co-
efficients comnared to the acidie slag not containing Cal,
Introduction of * Nas0 into the jnvestigated slag causes
the same phenomena fo & still move intensive degree. These

cara 2/2 bhenomena are attributed to'the dpecific interaction of
the ions in the acidic melt. There are 3 figures, 3 tables

8 references, 7 of which are Russian, ’

ASS0CIATION: Instityte of Metallography and Metal Physics, TeNIICHM,
SUBMITTED:  July 17, 1956.
AVAILABLE: -
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ASSOCTATION: Institute for Hetalluzty and Metal Physics. Uentrsl Sclentifio
Research Institute of Ferrous Metallurgy, Moscow (Institut

metallovedeniya 1 fisiki metallov. Taentral'nyy nauchno-
issledovatel' skiy institut chernoy metallurgii, Moskva)

SUBMITTED: July 14, 1956

AVAILABLE: Library of Congress

Card 2/2

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000722130009-7"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86 00513R000722130009 7

¢
I\.QJX,“ ~) ,{.4 b A~%‘fw£‘:/u

FHGIULGY, SoFey Cand Yhaen Ssi-—-—(dim:} "—HG*@KQ’}Hv--wﬂﬁ-tihﬁgv-ﬂf‘D; the
"“"—‘s-.
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24-58-3-1%/38

AUTHORS:Malkin, V.I, and_ggggnlnxg_ﬁﬁg. (Meacow)

TITLE: Measurement of the Transport Numbers for Ca't in Melts in
the CaO-MgO—SiO2 and CaO-MgO—A1203-8i02 Systens.

(izmereniye-chisel perenosa iona kal’tsiya v rasplavakh
sistem okis' kal'tsiya-okis'magniya~-kremnezem i okis' kal'tsiya-
-okis'magniya~okis' alyuminiya-kremnezem) :

PERIODICAL: Izvestiya Akademii Naul SSSR, Otdcleniye Tekhnicheskikh
Hauk, 1958, Nr 3, pp 108-110 (USSR)

ABSTRACT: Structure studies on multicomponent silicate melts are of
substantial interest in metallurgy. The behaviour of the
various components in slags, which are ionic melts; can be
judged from the relative ionic mobilities, data on which are
given by transport number measurements. The behaviour of
oxides such as MgO and A120 in silicate melts is of inter-

est, since it has been claimed (Refs.l,2) that these oxides
are amphoteric in melts in the GaO—MgO—A1203—8102 systen,

In relation to the ionic nature of the slag the amphoteric
behaviour appears in the metal being present in cation form
(in which it has an appreciable mcbility) and ir complex anion
form (where the mobility ic very small)., The authors of this
Card 1/6 paper observed an amphoteric behaviour of A1203 in CaO—AlZOB—
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